CHAPTER  III
HUYGENS'  PRINCIPLE
I. Huygens' Principle as first Conceived.—The fact has already been mentioned on page 127 that the explanation of the rectilinear propagation of light from the standpoint of the wave theory presents difficulties. To overcome these difficulties Huygens made the supposition that every point P which is reached by a light-wave may be conceived as the source of elementary light-waves, but that these elementary waves produce an appreciable effect only upon the surface of their envelope. If the spreading of the rays from a point source Q is hindered by a screen S^S^ containing an opening A^A^ then the wave surface at which the disturbance has arrived after the lapse of the time t may be constructed in the following way:
Consider all the points As in the plane of the opening A^A2 as new centres of disturbance which send out their elementary waves into the space on both sides of the screen. These elementary wave surfaces are spheres described about the points A. These spheres have radii of different lengths, if they are drawn so as to touch the points at which the light from Q has arrived in the time t. Since, for instance, the disturbance from Q has reached A& sooner than Av, the elementary wave about AS must be drawn larger than that about Al in proportion to the difference between these two times. It is evident that the radii of all the elementary waves, plus the distance from Q to their respective centres, have the same value. But in this way there is obtained, as the enveloping surface of these ele-
159y formed.
